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SURFHVV 0RUHRYHU VHUYLFH FRQWUDFWV DUH JHQHULF DQG QR ELODWHUDO SHUVRQDOLVDWLRQ LV DOORZHG WKH VHUYLFHV DQG
UHVRXUFHVFRXOGEHFRPSRVHGDQGSURYLVLRQHGDWUXQWLPHDQGDGDSWDWLRQDFWLRQVDUHFRQWLQXRXVO\QHHGHGWRPDQDJH







DW UXQWLPH DQG WKLV ZLOO LPSDFW WKH VHUYLFH FRPSRVLWLRQ WKH 6/$V WKH EXVLQHVV SURFHVVHV ,Q WKH VDPH ZD\
FKDQJHVLQV\VWHPFRQILJXUDWLRQGXHWRDGDSWDWLRQDFWLRQVPXVWEHFKHFNHGDJDLQVWODZUHJXODWLRQFRPSOLDQFHDQG














DQG QRQIXQFWLRQDO UHTXLUHPHQWV LPSRVHG E\ (XURSHDQ 1DWLRQDO DQG ORFDO OHJLVODWLRQ DQG UHJXODWLRQ ,Q WKLV
VFHQDULRVHH)LJDJRYHUQPHQWDJHQF\ZLOOLQJWRXVHDSXEOLFFORXGVHUYLFHFRXOGEHQHILWIURPDQLQWHUPHGLDU\D
EURNHU WKDWRIIHUV WKH VHUYLFHVPHQWLRQHGDERYH$QH[DPSOHRI VXFKDEURNHU LVGHPDQGHGE\ WKH(8 LQLWLDWLYH
&ORXG)RU(XURSH WKDWIXQGHG WKHGHVLJQDQG LPSOHPHQWDWLRQRIDGYDQFHGFORXGVHUYLFHV WRERRVW WKHXSWDNHRI
FORXGFRPSXWLQJ LQ(XURSHDQG(8SXEOLFDGPLQLVWUDWLRQ$PRQJWKHVHVHUYLFHV WKHUH LVDFHUWLILHGFORXGVHUYLFH
EURNHU+RZHYHU WKHSULQFLSOHV EHKLQG WKLV EURNHU DUH LQGHSHQGHQW IURP WKH VSHFLILF VHFWRURI DSSOLFDWLRQ DQG
IXUWKHUPRUHDFORXGVHUYLFHEURNHUFDQSURYLGHIXQFWLRQDOLWLHVWKDWDUHVHFWRUDJQRVWLF
,Q OLWHUDWXUH WKHUH DUH PDQ\ UHVHDUFK ZRUN RQ FORXG VHUYLFH EURNHUDJH DGGUHVVLQJ GLIIHUHQW LVVXHV
LQWHURSHUDELOLW\ VHUYLFH GLVFRYHU\ DQG PDWFKLQJ TXDOLW\ DVVXUDQFH DQG RSWLPL]DWLRQ DQG OHJLVODWLRQ




















$FFRUGLQJWRWKH1,67GHILQLWLRQD&ORXG%URNHULV³an entity that manages the use, performance, and delivery 
of cloud services, and negotiates relationships between Cloud Providers and Cloud Consumers''.1,67 LGHQWLILHV
WKUHHFDWHJRULHVRIFORXGEURNHUDJHVHUYLFHV,QWHUPHGLDWLRQ$JJUHJDWLRQDQG$UELWUDJH,QWHUPHGLDWLRQUHIHUVWRWKH
DELOLW\ WR HQKDQFH D JLYHQ VHUYLFH E\ LPSURYLQJ VRPH VSHFLILF FDSDELOLW\ DQG SURYLGLQJ YDOXHDGGHG VHUYLFHV WR
FORXGFRQVXPHUV$JJUHJDWLRQUHIHUVWRWKHFDSDELOLW\WRFRPELQHVDQGLQWHJUDWHVPXOWLSOHVHUYLFHVLQWRRQHRUPRUH
QHZVHUYLFHV$QGDUELWUDJHLVVLPLODUWRVHUYLFHDJJUHJDWLRQH[FHSWWKDWWKHVHUYLFHVEHLQJDJJUHJDWHGDUHQRWIL[HG
$ VLPLODU GHILQLWLRQ LV JLYHQ E\*DUWQHUZKLOH WKH FRQFHSW RI DXWRQRPLFLW\ LV VWUHVVHG LQ WKDW GHILQHV D FORXG
VHUYLFH EURNHU DV “an entity responsible for: automatic resource provisioning and management across multiple 
clouds; automatic deployment of application components; and scheduling and load balancing of the incoming 




DLPRI WKHSUR[\ LV WRHQDEOHFRPSOLDQFH WR DOO SULYDF\  OHJDO DQG  UHJXODWRU\  LVVXHV  UHJDUGLQJ  WKH  VHUYLFH
FRQVXPSWLRQ7KHSUR[\LVFRPSDUDEOHWRDQDSSOLFDWLRQOD\HUJDWHZD\IRUFORXGFRPSXWLQJVHUYLFHDQGFDQQRWEH
H[DFWO\FODVVLILHGDVDEURNHU
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7KHQHHGRIEURNHULQJPHFKDQLVPSDUWLFXODUO\DULVHVLQ&ORXG)HGHUDWLRQDUFKLWHFWXUHVVXFKDV,QWHUFORXGWKH
ILUVW DSSURDFK JRLQJ LQ WKH GLUHFWLRQ RI EXLOGLQJ D XQLILHG SODWIRUP FRPSRVHG E\ IHGHUDWHG SURYLGHUV WKDW FDQ












&ORXG $JHQF\ LPSOHPHQWV D PXOWLDJHQW EURNHULQJ PHFKDQLVP WKDW LV YHQGRU DJQRVWLF DQG DOORZV IRU WKH
GHSOR\PHQW RIP26$,& DSSOLFDWLRQV RQ DQ\&ORXG LQIUDVWUXFWXUH ,Q WKH DXWKRUV SUHVHQW WKH DUFKLWHFWXUH RI WKH
%URNHU$JHQWDQGLWVLPSOHPHQWDWLRQLQ&ORXG$JHQF\IRUSURYLVLRQLQJRIEURNHULQJVHUYLFH
,Q WKH DXWKRUV SURSRVH D&ORXG EURNHULQJ DSSURDFK WKDW RSWLPLVHV SODFHPHQW RI YLUWXDO LQIUDVWUXFWXUHV DFURVV
PXOWLSOH&ORXGSURYLGHUV HDFKRQHZLWKDGLIIHUHQW LQIUDVWUXFWXUHRIIHUDQGSULFLQJSROLF\DQGDOVRDEVWUDFWV WKH
GHSOR\PHQWDQGPDQDJHPHQWRILQIUDVWUXFWXUHFRPSRQHQWVLQWKHVH&ORXGV
675$726 LVDQRWKHUFORXGEURNHUVHUYLFH WKDWSHUPLWV WRGHSOR\DQGPDQDJHFORXGDSSOLFDWLRQVRQPXOWLSOH





VHUYLFHSURYLGHUV7KHSURSRVHG VROXWLRQ DOORZ WKHGHSOR\PHQW RI DSSOLFDWLRQV RQ90V UXQQLQJRQPXOWLFORXGV
7KHDXWKRUVSURSRVHDJHQHWLFVHUYLFHVHOHFWLRQDOJRULWKP
,Q WKHDXWKRUVSURSRVHDQDSSURDFK VLPLODU WR WKHRQHSUHVHQWHG LQ WKLVSDSHU7KHLUEURNHU UHFHLYHV IURP WKH
FXVWRPHUDFDOOIRUSURSRVDOLQGLFDWLQJIXQFWLRQDODQGQRWIXQFWLRQDOUHTXLUHPHQWV6/$DQGUHWXUQWKHDVUHVXOWWKH
EHVW SURSRVDO LH WKH EHVW RIIHU IURPSURYLGHUV7KH6/$ FRQVLGHU SULFH WLPH XQLW D UDWLQJ LQGLFDWLQJ WKH EHVW
DFFUHGLWHGSURYLGHUWKHPLQLPXPDFFHSWHGDYDLODELOLW\EXWGRHVQRWFRQVLGHUH[SOLFLWO\OHJDOUXOHVLQWKHDGDSWDWLRQ
SURFHVV0RUHRYHULVQRWDGGUHVVHGWKHUXQWLPHDGDSWDWLRQSUREOHP
,Q WKH DXWKRUV DGGUHVVHG WKH SUREOHP RI FORXG VHUYLFHPDWFKLQJ SURSRVLQJ DQG2:/6 EDVHG FORXG VHUYLFHV
EURNHU 7KH FRPSOH[ FRQVWUDLQWV FRQVLGHUHG DUH RQ VHUYLFH ORFDWLRQ EDQGZLGWK VWRUDJH FRVW DQG XVDJH 7KLV


















ORJLF PRGHO FRQQHFWHG ZLWK WKH OHJDO RULJLQDO WH[WV LQ RUGHU WR SURGXFH UHSRUWV DEOH WR MXVWLI\ WKH RXWFRPHV
































141 Emiliano Casalicchio and Monica Palmirani /  Procedia Computer Science  68 ( 2015 )  136 – 150 

)LJ/HJLVODWLRQ([HFXWLRQ)UDPHZRUNDUFKLWHFWXUH
Legal knowledge discoveryZLWKLQ OHJLVODWLYHGRFXPHQWVDQG LQJHQHUDOZLWKLQ OHJDOGRFXPHQWV LVPDQDJHGE\
PHDQVRI1/3WRROV WKDWVXSSRUW WKHWDVNRIGHWHFWLQJOHJDONQRZOHGJHFRQWDLQHGLQ WKHWH[W/HJDORQWRORJLHVDUH
QHHGHG LQFRQQHFWLQJDEVWUDFW OHJDOFRQFHSWV LQD VSHFLILFGRPDLQZLWK1/3 OLQJXLVWLF UHVRXUFHV7KLVSDUWRI WKH








XVLQJDPRQJ WKHRWKHU UHVRXUFHV WKHJHQHUDOFRQGLWLRQVRI WKHFRQWUDFW WKH UHOHYDQWFDVHODZGHFLVLRQVVRIWODZ
SROLFLHV7KHUHVXOWRIOHJDOUHDVRQLQJLVDUHSRUWGHWDLOLQJYLRODWLRQUHSDUDWLRQVDQGSRVVLEOHDOWHUQDWLYHVROXWLRQV
WKDWQHHGWKHLQWHUSUHWDWLRQE\WKHGHFLVLRQPDNHUFORXGDFWRUV
:LWK OHJDO UHDVRQLQJ LVQHFHVVDU\ WRModel Business Processes IRUJXDUDQWHHLQJ WKHFRUUHFWDSSOLFDWLRQRI WKH
WHFKQLFDO RSHUDWLRQV HYHQWV SURFHVVHV FRQQHFWHGZLWK FORXG FRPSXWLQJ VHUYLFHV7R WKDW HQGZHKDYH D VSHFLDO
HGLWRUIRUPRGHOLQJEXVLQHVVSURFHVVHVXVLQJ%3017KLVPRGXOHLVLQYRNHGLQHDFKOHJDOFRPSOLDQFHFKHFNLQJ
DFWLRQLQRUGHUWRVHHLIWKHODZIXOREOLJDWLRQVDUHDOVRFRPSOLDQWZLWKWKHUHDODSSOLFDWLYHVFHQDULR/HJDOUHDVRQLQJ
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LVDOVR LQYRNHGZKHQD ODZFKDQJHVIRUFKHFNLQJ LI WKHEXVLQHVVSURFHVVHVDUHFRQVLVWHQWZLWK WKHQHZOHJLVODWLYH
PRGLILHG VFHQDULR ,I VR DQDOHUW LVSURGXFHG IRU WKHEXVLQHVVSURFHVVGHVLJQHU LQRUGHU WRXSGDWHG WKHZRUNIORZ
FRPSRQHQWWKDWZRUNVZLWKWKHV\VWHPVHUYLFHFKHFNHG











SURFHVVHV QHHGLQJ WR EH XSGDWHG 7KLV DSSURDFK SHUPLWV WR DYRLG WKH YLRODWLRQ RI WKH OHJDO SURYLVLRQV IURP WKH
EHJLQQLQJRIWKHV\VWHPRSHUDWLRQE\DGRSWLQJDOHJDOE\GHVLJQDSSURDFK






















7KH UHSRUW LQFOXGHV DOVR VRPHSRVVLEOH VROXWLRQV IRU FRUUHFWLQJ WKHEXVLQHVVSURFHVV WKDW EUHDNV WKH ODZ HJ
LQWURGXFH D QHZ FRQVHQWPRGXOH D QHZ LQIRUPDWLRQZHE SDJH 5LJKW QRZ WKH UHSRUW LV YDOLGDWHG E\ D OHJDO
H[SHUWVLQWKH/,0(HGLWRULQRUGHUSURSDJDWHWKHFRUUHFWUXOH7KHPDLQFKDOOHQJHLQWKLVUHVHDUFKLVWRDXWRPDWH
WKLVSKDVHSURGXFLQJDUHSRUW WKDWZLOOIHHGGLUHFWO\ WKHEURNHUPRGXOHV LQFKDUJHRIDGDSWLQJWKHVHUYLFHVVHH
6HF
 3HULRGLFDOO\ WKH (XQRPRV FUDZOHU GHWHFWV WKH ODZUHJXODWLRQ FKDQJHV 1HZ ODZ RU IUDJPHQW RI
ODZUHJXODWLRQOHJDOPDWHULDOLVGHWHFWHGDQGWKH1/3WRROVH[WUDFWIURPWKHQHZODZWKHPRGLILFDWLRQVWKDWDUH
DSSOLHG WR WKH H[LVWLQJ OHJDO GRFXPHQWV GDWDEDVH IRU SURGXFLQJ WKH XSGDWHG YHUVLRQ $ QHZ XSGDWHG OHJDO
RQWRORJ\ LVSURGXFHGXVLQJ OHDUQLQJRQWRORJ\ WHFKQLTXHVDQG WKHUXOHVDIIHFWHGE\ WKHPRGLILFDWLRQVDUHHDVLO\
UHWULHYHGE\WKHOHJDOUXOHEDVHDQGWKHOHJDONQRZOHGJHH[SHUWWXQHVWKHPXVLQJ5$:(HGLWRU














7KHKLJK OHYHO DUFKLWHFWXUHZHSURSRVHG LV RUJDQL]HG DURXQG WKUHHPDLQPRGXOHV DV VKRZQ LQ)LJ 7ZRRI
WKHPWKH6HUYLFH3URYLGHU,QWHUIDFHV 63,DQGWKH6HUYLFH&RQVXPHU,QWHUIDFHV 6&,PRGXOHVLPSOHPHQWWKH
DFFHVVSRLQW IRU WKH VHUYLFHSURYLGHUV DQG WKH VHUYLFH FRQVXPHU7KH63, LQFOXGHV DQSPs Account Management
FRPSRQHQWWKDWSURYLGHVWKHLQWHUIDFHIRU63UHJLVWUDWLRQDQGDXWKHQWLFDWLRQDQGLWPDQDJHV63UHJLVWUDWLRQGDWDDQG
DQSP Service Registration FRPSRQHQW WKDW LV UHVSRQVLEOH IRU WKH HQUROPHQWRIQHZVHUYLFHV LQ WKHEURNHU LH LW
DOORZVWRVWDUWDQGWRPDQDJHWKHVHUYLFHRQERDUGLQJSKDVHDQGWKHVHUYLFHHYROXWLRQGXULQJWKHVHUYLFHOLIHF\FOH
7KLV ODWHU FRPSRQHQW LQWHUDFWV ZLWK WKHQuality Assurance & Optimization PRGXOH 7KH 6&, LQFOXGHV D Service 
Discovery and Presentation FRPSRQHQWSURYLGHVDJUDSKLFDOLQWHUIDFHDOORZLQJ6&VWRVSHFLI\WKHLUIXQFWLRQDODQG
QRQIXQFWLRQDOUHTXLUHPHQWVDQDXWRPDWHGVHUYLFHGLVFRYHU\WRROWRVHDUFKLQWKHORFDODQGUHPRWHVHUYLFHPHWDGDWD
























6/0PRGXOH LV DOVR LQ FKDUJH WR FRQVWDQWO\PRQLWRU DQG DQDO\]H WKH ODZ DQG UHJXODWLRQ ODQGVFDSHZKLFK LV WKH
SKDVHRIWKHOHJDOFRPSOLDQFHFKHFNLQJOLIHF\FOH














7KH([HFXWLRQ 	 'HSOR\PHQW FRPSRQHQW LV LQ FKDUJH WR LPSOHPHQW WKH DGDSWDWLRQ SROLFLHV QHHGHG WRPHHW
FXVWRPHUV UHTXLUHPHQWV WR LQWHUDFW ZLWK ,DD6 3DD6 RU 6DD6 SURYLGHUV WR QRWLI\ 6/$V6/2V YLRODWLRQV WR
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
)LJ7KHGDWDPRGHORIWKHOHJLVODWLRQDZDUHDXWRQRPLFVHUYLFHEURNHU





6/0 GDWD PRGHO GHVFULEHV WKH PHWULFV WKDW VKRXOG EH PRQLWRUHG 0HWULFV RI LQWHUHVW FDQ EH HLWKHU VLPSOH RU
DJJUHJDWHG )RU HDFK PHWULF D GHVFULSWLRQ RI WKH QHFHVVDU\ LQIRUPDWLRQ WR LPSOHPHQW DQG DFWLYDWH WKH UHODWHG
PRQLWRULQJZLOOEHSURYLGHG7KHServiceGDWDPRGHOGHVFULEHVWKHFORXGVHUYLFHVDFFUHGLWHGZLWKWKHEURNHURQWKH
EDVLV RI WKH 6HUYLFH &RQILJXUDWLRQ WHPSODWH 7KH WHPSODWH DOVR FRQWDLQV WKH GHVFULSWLRQ RI QRQIXQFWLRQDO
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Policies GDWDPRGHO GHVFULEHV WKH UXOHV WKDW VKRXOG EH VDWLVILHG IRU 63V DQG FORXG VHUYLFHV FHUWLILFDWLRQ DQG WKH
DFWLRQV WKDW VKRXOG EH WDNHQ LQ FDVH RI YLRODWLRQ RI WKH FHUWLILHG UHTXLUHPHQWV 7KHVH SROLFLHV DUH EDVHG RQ
EHQFKPDUNGDWDVHUYLFHOHYHOPHWULFVOHJLVODWLRQGDWDPRQLWRULQJGDWDRSWLPLVDWLRQGDWDDQGVHUYLFHGHVFULSWLRQV
7KHWorkflow GDWD PRGHO GHVFULEHV WKH ZRUNIORZV VXSSRUWLQJ WKH EURNHULQJ SURFHVVHV HJ OHJLVODWLRQ FKDQJH
SURSDJDWLRQVHDPOHVVVHUYLFHPLJUDWLRQRQERDUGLQJFHUWLILFDWLRQDQGWKHODZIXOEXVLQHVVSURFHVVHV
7KH/HJLVODWLRQDZDUH$XWRQRPLF0DQDJHU
7KH TXDOLW\ DVVXUDQFH DQG RSWLPL]DWLRQ PRGXOH RI WKH EURNHU LV HVVHQWLDOO\ WKH FRQWUROOHU RI WKH ZKROH
DUFKLWHFWXUH7KHPDSSLQJRI WKHEURNHUFRPSRQHQWVRQ WKHFODVVLFDO0$3(.PDQDJHU LV LOOXVWUDWHG LQ)LJXUH
7KH $QDO\]HU DQG WKH 0RQLWRU LQWHJUDWH WKH OHJLVODWLRQ H[HFXWLRQPDQDJHPHQW IUDPHZRUN DQG WKHUHIRUH DUH





















x Monitoring of service level metricsRU4R6PHWULFVLVUHODWHGWRWKHFROOHFWLRQRIGDWDIRUWKHDVVHVVPHQWRIWKH
SHUIRUPDQFHRIWKHH[WHUQDOVHUYLFHVWKHVHUYLFHVWKHEURNHULQWHJUDWHRUVLPSO\PHGLDWHDQGIRUVHOIDVVHVVPHQW




i) WKHSHUIRUPDQFHRIDGGHGYDOXHVHUYLFHV IXQFWLRQDO WR WKHXVDJHRI WKHEURNHUE\PHDQVRIFXVWRPHUV
DQGSURYLGHUVHJUHJLVWUDWLRQRQERDUGLQJFHUWLILFDWLRQPRQLWRULQJGLVFRYHU\




x Monitoring of legislation changes5LJKWQRZLQWKHOHJLVODWLRQH[HFXWLRQIUDPHZRUNLIDQHZODZUHJXODWLRQLV


























x Analysis of QoS metricsWRFRPSXWH4R6PHWULFVDQGWRHYDOXDWH6/$VYLRODWLRQV:HDVVXPHD6/$LQFOXGHVD
VHWRI6/2VWKDWPDS4R6FRQVWUDLQWVRQ4R6PHWULFV6/2VYLRODWLRQFDQEHGHWHFWHGZLWKDSDVVLYHDSSURDFK
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RUIRUHFDVWHGDQGWKHUHIRUHDYRLGHGPLWLJDWHGZLWKDQDFWLYHDSSURDFK7KLVLVWKHVWDQGDUGUROHRIWKHDQDO\VHU
DQGPDQ\VROXWLRQVKDVEHHQGLVFXVVHGDQGSURSRVHGLQWKHOLWHUDWXUH
x Analysis of changes in legislation 7KLV LV WKH FRPSOLDQFH FKHFNLQJ SKDVH RSHUDWHG RQ WKH EDVLV RI WKH OHJDO
GRFXPHQWVFROOHFWHGE\WKHPRQLWRUWKHLQIRUPDWLRQFROOHFWHGRQXSGDWHRIDVHUYLFHVWKHLQIRUPDWLRQFROOHFWHG
RQWKHXSGDWHRIWHUPV	FRQGLWLRQVLHWKHVHUYLFHFRQWUDFW7KHFRPSOLDQFHFKHFNLQJLVHYDOXDWHGDJDLQVWWKH
EXVLQHVV SURFHVVHV RSHUDWHGGLUHFWO\ E\ WKH EURNHU WKDW LV WKH DGGHGYDOXHV VHUYLFHV DQG DJDLQVW WKH VHUYLFHV
PHGLDWHGE\WKHEURNHU7KHUHIRUHWRLQWHJUDWHPhase 6RIWKH/HJ([OLIHF\FOHLQWRWKHDXWRQRPLFPDQDJHUWKH
/HJ([VKRXOGSURGXFHWKUHHGLIIHUHQWRXWSXWV





iii) $VHWRIVHUYLFHSURYLGHUV ௘ܲ௫௜௧௥ WKDWDUHQRPRUHFRPSOLDQWDQGPXVWEHH[FOXGHGIURPWKHVHOHFWLRQDQG
DVHWRIQHZHQWU\VHUYLFHSURYLGHUV ௡ܲ௘௪௥ 7KHVHWZROLVWVFDQEHHPSW\LIFKDQJHVGRHVQRWLPSDFWWKH
FRPSOLDQFH DQGRU LI QR QHZ SURYLGHUV MRLQ WKH PDUNHW SODFH 7KH VHWܲ௥ ൌ ௡ܲ௘௪௥ ڂ ሼܲ௥ ך ௘ܲ௫௜௧௥ ሽRI




OHJDO FRPSOLDQFH DQG 4R6 DVVXUDQFH 7KH VHWV PHQWLRQHG DERYHܵܮ ܱכ௥ࣝ௥  ௘ܲ௫௜௧௥ DQG ௡ܲ௘௪௥ DUH WKH LQSXWV IRU WKH
SODQQLQJSKDVH,IDOOWKHVHWVDUHHPSW\QRDGDSWDWLRQLVQHHGHG,IRQO\WKHVHWRIQHZSURYLGHUVLVQRQHPSW\WKH









x ,I WKH ODZUHJXODWLRQ LPSRVH D QHZ EXVLQHVV SURFHVV VWUXFWXUHࣝ௥ WKH DJJUHJDWHG VHUYLFH ZLOO EH DGDSWHG
DFFRUGLQJO\
x ,I WKH VHWܲ௥RI VHUYLFH SURYLGHUV FRPSOLDQW ZLWK WKH FXUUHQW ODZ DQG UHJXODWLRQV FKDQJH ERWK PHGLDWHG DQG
DJJUHJDWHGVHUYLFHVZLOOEHUHFRQILJXUHG
7KHUHFRQILJXUDWLRQ LVDOVRRULHQWHG WRRSWLPL]H WKHXWLOLW\RI WKHEURNHUDQGRI WKHFXVWRPHUV ,QRXUSUHYLRXV
ZRUNZHSURSRVHD4R6DZDUHIORZEDVHGUXQWLPHDGDSWDWLRQPRGHOIRUVHUYLFHRULHQWHGV\VWHP7KHDGDSWDWLRQ
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&RQFOXGLQJUHPDUNV
,Q WKLVSDSHUZHSUHVHQWHG WKHSUHOLPLQDU\UHVXOWVSURGXFHG LQWKHFRQWH[WRI WKH LQGXVWULDO UHVHDUFKIUDPHZRUN
PHQWLRQHG LQ KWWSZZZDJLGJRYLWFORXGIRUHXURSH ,Q WKH VSHFLILF ZH SURSRVH DQ LQWHJUDWHG DSSURDFK IRU WKH
VROXWLRQ RI WKH DXWRQRPLF PDQDJHPHQW RI UXQWLPH OHJDOUXOH FRPSOLDQFH RI FORXG VHUYLFHV )LUVW ZH GHILQH D























































(LJKWK $VLD3DFLILF &RQIHUHQFH RQ &RQFHSWXDO 0RGHOOLQJ  9ROXPH  $3&&0 ¶ 'DUOLQJKXUVW $XVWUDOLD $XVWUDOLD $XVWUDOLDQ
&RPSXWHU6RFLHW\,QF
























 *.RXVLRXULV * 9DILDGLV 0 &RUUDOHV ³$ &ORXG 3URYLGHU 'HVFULSWLRQ 6FKHPD IRU PHHWLQJ OHJDO UHTXLUHPHQWV LQ FORXG IHGHUDWLRQ




 $JLG ³$QQH[ ,9 % 7HFKQLFDO 6SHFLILFDWLRQ IHGHUDWHG FHUWLILHG VHUYLFH EURNHUDJH RI (8 SXEOLF DGPLQLVWUDWLRQ FORXG´
KWWSZZZDJLGJRYLWVLWHVGHIDXOWILOHVGRFXPHQWD]LRQHDQQH[BLYBEBBIHGHUDWHGBFHUWLILHGBVHUYLFHBEURNHUDJHBYBSXEOLVKBBSGI

